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A TdE«WaiF), A U, B E (j£i£^§*), C A, C H(JC«Wff), D E D K, D K(l£tt*MM, E 

S,ES((E*W»),F I»FR(lE«WSlP) f GBdtidWW.GRdEWWWp), I TCEttWaW, J P,LU 



1. : - TDVNGDGRHDL-raStl-STi y»»«BEy>J€-*t;» 

i ac^tfcGPnbofianjtcatsE-r *E?ij£wr*£< «tt» 3 ors yges 

2. E?IJ5C : 

TDVNCDCRHDL, 
AVTDVNG DGRHDLLVCAPLYM , 
AATDINGDDYADLFIGAPLFM, 
CSVDVDKDTITDV1XVGAPMYM , 
CAVDLNADGFSDLLVGAPMQS , 
\ATDVNGDGLDDLLVGAPLLM , 
CGVDVDGDGETE LLLI GAPLFY , 
CS VOVDS NG S TDLVLI GAPHYY , %fM 
CSVDVOTDGSTDLVLI GAPHYY . 



5. (a) GPttb, &«fctf (b) E^USC : AVTDVNCDGRHDLLVGAPLYM 

6. (a) »#©tSffl# 2 OTtt©* U h\ fc«fctf (b) tt*y*V7>K 

cnr ^ y ? a - -t /uta*o 

i 2. awicffl^tofciiatett**^*^**^*^*^^^^ : 



YELHNNGPCTVNGLHL, 
YELRWNGPSSFSXAML, 
LXVTTGSVFV SMATV , 
TFHVINTGNSMAFNVS V , 
Y ELI NQG PS S ISQCVL , 
YQVRIQPSIHDHVTPT, 
YQVSHLCQRSLPISL, S/^ll 
YQVNNLGQRDLPVSI . 



TDVNCDCRHDL. , 
AVTDVNG DCRHDLXVGAPI.YM , 
AATDINGDDYADLFIGAPLFM , 
CSVDVDKDTITDV1XVGAPMYM , 
CAVDLKADGFSDLLVGAPMQS , 
AATDVNCDCLDDIXVGAPLiM , 
CGVDVDGDGETELLX.I GAPLFY , 
CSVDVDSNGSTDLVLIGAPHY Y , £ fZ It 
CSVDVDTDGSTDLVLIGAPHYY , 

TDVNCDCRHDL "CH 5*1*7- / ttja»EJiI***» IHlC^SflSGPflbO 



~ 1 — 



1 4. GP Q b<DTi 9 0 - 3 2 0 m&ttt*) i:ffi£$niGP 

P m a *fc«««KJETF«>EfllSG : YELHNNCPCTVNCLHL -C«£n*EfllC*t 
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*#aiwi, 1989^12^10 &m<Dm&*p<nmmm&i$ 444. 77 
Manas 

M>X (Hynes), Cell, 4 8 : 5 4 9 - 5 5 4 ( 1 9 8 7 ) I- X 



h<j^-7*K7 5 /HWSEfllA r g-G 1 y-Asp (lX?Et"CRGD) 

^gat 5 asE* wr * tt» ^ -t r * - © f*jo — =>-cfc 5 c t £ ftfc. t* t- 

7 (Pytera) *, Science. 231:1559-1562 (198 
6) *»iCM'-*n— (Ruoslahti)?, Cel 1, 44 : 5 1 7 - 
518 (l 9 8 6) o GP IIb-fl[aKflQjL*C, U-tT*?-^ ;U— 

li, f>hn*^f-VHr7'^- (VnR) fci: Wx-r^f tf ^3— 
mttUfc^-f rn*yf>^ift« e ff7 (Pytera)?. Cel I . 
4 0:1 9 1 - 1 9 8 ( 1 9 8 5 ) fc\fct5fc'« (Py t e r a) ** P r o c. 
Natl. Acad. Sci. USA. 82:5766-5770 (M85), 

cn£©seff©««, «tt*sitffit®tt©a«i:«fc9, GPiib-iafe<t 
r7r i y -©y :ii<as$nTi^. ^o-> (Plow) *, 

Proc. Natl. Acad. Sci. USA. 83:6002-6006 
( 1 9 8 6 ) o <t< hT h'A-»BTIi, W57A7Tt7*a-r r££ri8*> 

9 U-b7 , ^-*iESELTl>'5. ^v^'*-^ (Ginsberg)*, J- B 
i o I . Chem. 262:5437-5440 (19 8 7). 

GPHb-HIa(i, 7A7 tHZV'*—*'*"? 0 -—* r<A*£tt* 
v— «<frtrcfc*. i?x — (Jinnings)*, J- Biol. 
Chem. 2 5 7:1 0 4 5 8 - 1 0 4 6 6 ( 1 9 8 2), 7^77*^7 
K, GPHbKfi, £l*Ci>x;l'7< K»£-C»^TS«Ms«fctf«aa<«tt 
3 o /<-^tyi- 7 k G Pffl art, ft 1 0 OkDaO-^'JWK-C 
*5o7^'J^X (Phillips)?, J. Biol. Chem. 252 
: 2 1 2 1 - 2 1 2 6 ( 1 9 7 7 ). fcffWKG P n b -ffl a l=Hifr*-*«lS 
Sffi^H^t, «-*tt«!Sa-CBS*nT^«. Tril^y*^ (Thiagar 
a j an) 9. J. Clin. Invest.. 7 5 : 9 8 6 - 9 0 1 ( 1 9 8 
5) ; 70*7 (Plow)*, Proc. Natl. Acad. Sci. USA. 
83:6002-6006 (1986) ; to£W7 4 7 7i^x7^K (F i t z 
gerald)?. J. Biol. Chem. 260: 10893-10896 



(19 8 5), 

GP lib -01 art, RGD3-WS6H, Ttzt>*>7 * 7 x > J -* > 0<*r h 
(Bannet)?, Proc. Natl. Acad. Sci. USA. 8 0 : 
24 17-242 1 (1983)), 7 <7a*?*y (¥ (G i n 

sberg) J. Clin. Invest. . 71 :619-624 (19 
8 3)), fcJ:C57* KS^ Our»J (Ruggeri)^ P 

roc. Natl. Acad. Sci. USA. 79:6038-6041 (1 
98 2))*Arg-Gly-As p T i J tBBM&S\ttb>* 't£oT#il-rS 

(hr? (Pytera)?, Science, 231:1 
559-1562 (1986) fc«fctf7*a<7 (Plow)*, J. Biol. C 
hem. 259:5388-5391 (1984)., 
^^-^t^a-, hm57^7r^7'a-7 hi^t5^ra^ 

^li:^SiaMtt*(Li eCam) mtmitlTtsO. LFA-1. Ma 
c- lfc-taP 1 5 0 . 9 5 **<*£n*o -y^-^^X 7K'J,K(Sanc 
he z Madrid)*, J. Exp. Med. . 1 58: 1785 — 180 
3 ( 1 9 8 3 ) *>J;tf*7"J (Springer)*, Ciba. Fou 

nd. Symp. , 118:102-126 (1986)„t>7 1 -?<n*fr-T 
(i<fc*)£<?>*JL-C4J9, VLA7 7 ; 'J-t*int^4 ( (Hem 
ler)*, J. Biol. Chem. 262:3300-3309 ( 1 9 8 7 ) 0 
f-+>(OVLA7 7 = ij-©^-;t7;i--y h (^^-7- (H em 1 e r) *, 
J. Biol. Chem. 2 6 2:3 3 0 0 - 3 3 0 9 ( 1 9 8 7 ) ) ti<?u- 

wt<*n, y-y>>^snr -f>f/u/ tftzzntz ct 

amkun)?. Cell, 4 6 : 2 7 1 - 2 8 2 ( 1 9 8 6 ) ) . f-+ W > 
r/ij >fl5EJi|ll, GPOIa (7^7y*7^K (Ft tzgera Id) *, 
J. Biol. Chem. 2 6 2:3 9 3 6 - 3 9 3 9 ( 1 9 8 7 )) XJtV 
M^my r 'i *) -(D*<-9-t7J---y h (+■•>* h (K i s h i mo t o) *, 
Cell. 48:681-690 (1987)) <Z>«&\tm CtAio $ 



— 2 — 



(Ginsberg) 9?, J. Biol. Chem. 262:5437-544 
0 ( 1 9 8 7 ) ; (Suzuki) Proc. Natl. Acad. 

Sci. USA. 83:8614-8618 (1986) ; ii£U* to (Ch 
a r o) 3£, Proc. Natl. Acad. Sci. USA. 83:8351 
-8356 (l986)o 

pn b-Wa±.<D&&XittWMmt*S ;n-t;i/Ui*PM I - I (C«fc->*C 

passn^xf h-7*©#i5tc^*c £nr c©fitt*<iG p n b© 

L, (■>+ K>KShadle)3?, J. Cel I. Biol. , 9 9 
: 2 0 5 6 - 2 0 6 0 ( 1 9 8 4 )). ao*©*«*ttteSttKM»-*G P 
HbJiO««*HSt4. PM I — Hi, zSfemU^JflL^con 5-r > 

^Ott^^BST^o ytK;KShad!e)Sf. J. Cell. Biol. . 
99:2056-2060 ( 1 9 8 4 ). 

ftffi, >OR G D*W««4©«5ftffl*=HT 5 G P HI a _t© 

SBffcfii<, G P 1 a 'J ^7*f- KKYGRGDS iOft^WSKWfC J: 9 

10 9-17 lOKHKMC&a^Snfco KvtT (D' Souza)^. S 
cience, 242:91-93 ( 1 9 8 8 ), 7 < 7* y y -y 
'J ^7** KiGP n b-ffl a £©«£flUHS«fc<0|§IS©ef3rt\ GPDbt7a 
— * h ifflSffffl^Snfc* ?9 (Kloczewick) , M. 

^, J . Biochera. , 23:1767-74 ( 1 9 8 4 > • ttEKtt 
7 4 7'J J -Y's<Otf>-?&$:'£V'<7*' Ki<G P II bOHS^TIBCffli*. J8Ui 
2 9 4 - 3 1 4 ^mmmz&mztltZo Kvif (D* Souza)?, J. B i 
ot. Chem. 256:3440-46 ( 1 9 9 0 ) 0 C^^^feSli, G P 
Hb-IIIa©'J#> K^^aitti 2 9 4 - 3 1 4 M«i*;&<i£^HffK«$ - £ 



^£¥5-502228 (3) 
ssn/r. ifti^fiu-br^-^^Pr, gp nb-ma®7< ry y- 
y>^©^»ff5^^tr8fl^-r-5G p n b-nia©«*&<te»"ciai3ssnrt:« 

7;y &&&&©# y ^t**- k aaa, s^y^r* k kht*. 

K*g^ttC^0JEf&$n*xt"h-7 , <tifcSE£iS-t**V ?n--*-/utt 

t*trssr-5o cn^otawi^^ r 'j y-y youi/Ms^ ans-^suBr*©!- 

-c, *ffl!Stt#ti#:»is©* «J ^7*?- Kifctits* y Ktt(**<effl L-cara 
sn*<, ccDi-jtcu-c. nn/WE«»*iJ;W7-f y-y>^©ifc/N£©*5£- 

3"t;#J 1 2. 0 0 0 *7 KJ££*f©7? Ust-f- K-try > M£H-T*q i 

> Kxffllt6W(Zie^T'5^^^-^t;a^ttx.DNA^H t lcH-r*o 
Bffi<DBI<i8t»^ 

SB 1 HtiG P II b«7;l'7 7t7'i-7 KfSDNA-fe^ > h©* 

ft&©-3 l©y^*-> (M) t>btetiTl»54<, 3 l«©7; yH&S'J 

-^-EJH36<»^ftfcao«ejftt*fiio+ i®D^f->> (L) 
i</T$ntt^ e «E^T, GPIIbT;t,7T^7'j.— Miy-^-EWSJWW 



(CI 0 3 9BUt*3WC4»0, Tiy3lea^^oy-^-'0«»f*l±l 0 0 8 & 

ttUT*£„ wlK^LfcEyiUi, (Poncz)l, J. Biol. 

Chem. 262:8276-82 (1987) K««ftTH*G P II b©£ 

/«*/U 1 - 1 «M 1 - 9 li, 1 - 3 1 7 2 ©G P D b 7 7 Kffi»Efll*i 

«kc5-3 i-ioo 8ic»ie-r5r;ya«EJiJ*^LTc,^8 

3B2@li, -f >f/'J Vtt*H!7^-07;l/7 7t7"ai* h (GPUb) 
^C0«*CDfiBttlC^>^a^^K (K 1 6) *ai«$-*fctt»*^L-C^5o 
"M-^^KWf KK1 6 (3 0 */M) *2 2 °C, 4 5 &WXfaW& ( 6 
x 1 O'/ml) tCS-g-S-tir, %WS\\ BCffiotBS' (0. 2 mM) 

Ltzo m*+>?Mi. m&mi n&xux ci:/tuj:7»:sds-page 

(l/Ay (Laemmli). Nature. 2 2 7 : 6 8 0 ( 1 9 7 0 ) ) 

®3> ho-^i LT 5 0 f^e/ua*l©#7^MI:K 1 6 *>7* KOfffiET 
U-» *Cco h o > t" VfJitt'fLlflL/J^^c^) 1 * ' I — K 1 6 ©aBfllOtt**^ LX 

/^/uBti, g p n b KmnawvcK. pmi-i zm^tzft&ttmtomm 

-tt- > T'yuo S D S - P A G E atfO&S^ L ^5 • 
/**>UCIi, ADP ( 1 0 uW , PMA (0. UM) h D>b _ > 

(0. 5^-7 h/m t ) coffSET 2 - 4) iiJ;C/T^-X r^ffffiT 

(u-> i) riitL/j^'£-ffl^Ta$?L/=aa«-7 v >7*/K7)SDS-PAGE^tff© 

W3H(i, SSJfiWl Cl=«6t\ K 1 6^T/U7r1»-7'J.-» h (GPUb) © 

/J^{l5e«L/r 0 CCQ*«^ >y;U*^il7t^frT-CS D S - P AG EiHfrU 
ttJWtt'<> K^WOfflLfceo-ft. 2 -/ hx; y-A©ffttT, 10-2 
0«4jKSDS-PAGEy^rHC5#WU/:« GPDblffl CU 



-> i ) s^iiGPnbssa 2) tftfiESfe:r5tt**ffltK m&m 1 

314 3(4, 5US^ 1 D(lSE- 3 fcT;U7r'7"7*J.-y h (GPUb) 07i;* 
!M*l=4J»tSK 1 6aa«SBfit©#S*^L-C^«o ISEffl^J 1 DlC?£t\ SB 3 H 

(C/TLfcit7csDs-PAGEy;t*«iaaLfcGPnb«a-K 1 6a##«- 

^MJ7*->>-c^tU GPnb&0#Httfiti*. PMI-l^m^t; 
7a 7 fY>/ (U-> 1 fe«fcC^2) Sfcli*- -icj:0f?^- 
WL/^o U-> 1 JsJ;C5 3(i3|Effl<fc©JSaia'fr»*^U U->2ifJ:C5 4(i+ 

*hyr^>»cj:s^<fca©«am^fl:*Ji?LTt^«o ^sititftai^n/r e ok 

ri'5. GPflb-Kl 6 tt-^^g? 3 L/ri: 9 IlilTt S D S — P A G E 

y;^if)Sl, CNBr, K 'J7-> >*.tzit$ V 8 7dt7- tf-C^rtL 
/to C©-9->rvU*SDS-PAGE-C»»L, h 5 i?5f7' 7 

«fc-5(cr = y*ja*^-y>->^rLfco ^m<mos^\^m t Piz^Lti a gp 
n bE?tjf*3©Ti ysoa«S5{it>«-77ry > hRyy©±c^L/=« c©«ttii 

3B6ati. GPnrtOKl 6««Stt*W£«fca&*Cff-.fc»3B-!B5H 
I^T?$nT^*#W©«SCH'CA*, 1 3 7T?yi»S**^t;GPIIbe«fc 

^c^8 7 iriyttJSS^CM^x^yrio^y-ywc^^ii^-c^io 

5B3ac^L^«m(±, ffitfl^K 1 6^"/^ KK««L'i:i*Ci:*^LTl** ( 
XT771) o 8B^W**hyr->>fl!|<l:1»^©GPnb»»Wtt«£PMI - 1 
^i,;7o 7 7< V/ICJ:*). GPEbIffl©7; / XMm^iZK I 6 ©SB 
m§BfiW*«S*nfc Uf 7 72) <,GPIIb:K16©CNB rffl<tlC**r 
-5 4 0 k D a 7 5 TV > Mi, > f-?f^>tt*3 1 4 T»hr.tt^<!:fiW$n 
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... ~ ., , r, j v. Auk Kti f -I*- - ? 1 ! 1 „ G P 11 b ■ K 1 6 05 
S V 8 ffl3R^ 9 kua 77 / ' - / ^ (I * J*« t 3 * '•wsi -> Ji " 
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. , _ -*c\ -r- v i c aa*a*nifrt± r.PUb Itfl!Lfc.CD£23£ 2 9 4 — 
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T y r 


-7- a •> > 


3 1 4CD2 1 7 ; 7 6££x2S-£" d A/l?<. ^^to 1 ***'^ -y s ^ l toj »^-* ^ / / 
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G 1 y 








P h e 




% 7 So /<;JwWAti» I 4 s " ' ~ y ^ a vjtn.p i to 1 iJ 


rw 


Met 




^.u.^u.^- =. i — -» , * - i _ii 1 1 /s» -r jt. ur f aa-fi ^ .J-fJP (I h-!Ha f — .ft) 
^ l/T^vo P I v / — r v.«*>uy C \J r U V u* a \. — 




A 1 a 




*7-{7D7b — r tSlJtltl L/~o w WJ«ittli» J 4 ' > ' J swan 'v* * 


s 


Ser 


-e 'J > 






I I e 


>r v o * -> > 








o-C •>> 




T 


T h r 




A. 


V 


V a 1 






p 

r 


Pro 


7n 'J > 






L y s 


U > 


SWISS*" D S7 i /StS5St-aftT5wi:t)T5*<, NHj (i* ^ ; x ^ ^ 


H 


H i s 


t X 7?- -2/ > 




n 


G 1 n 






E 


G 1 u 




ft^'J^yf-KMfclwiWttL, J- Biol. Chem. . 2 4 3 : 3 5 5 7 


W 


Trp 


r '/ s r J T •/ 


-5 9 (13 6 9), T i / ftSiSOft^fi. £ZT<3*fIESlI^b*: t>®«-{£^ 


R 


A r g 






D 


Asp 






N 


A s n 






C 


Cy s 





J££*f (b p) : r^fflDN Ktt^toTr—'s (A) * > (T) , 

{±>h->> (O trr-> (G) CD^M^^*- ht-Ci^M, 
b. if.y^rf - k 

«i9!o*HrfKtt, ^<£<tfctti o, ?<tni 0 0, «u<t» 
<t^4 o, < toff : iU<ii^< tbtt2 5-3 oaors y«a»**«?. * 

^(;, *.-ff'J-;-7'-f-K«*lHlC^LfcH»2 9 0 - 3 2 0 IfflOG P H b<07 >r 

•5C£I±» G P a bO«3£ 2 9 0 - 3 2 0 1 *CHS*ft"Cl»* 

-f >f/'J >7;l/77t7-a-7 h cd 'J // > Ktt^W***«OflEW, *fcti, t* 
r-o*7-> 3 >L/-trr^- (VnR) . VLA-2. VLA-4. VLA-5. 
LFA - 1 fciC^a c- 1 Mtf-f >^^y >«7A7rtrai* KO'i^ 

4. 



'^^^ E?1JSC : -TDVNGDGRHDL- "CS* 
n-5T = y aHSE?J*^t;l8 1 ai^tfcG P n b©EyUK#lET*E*l€r* 

K*«*-r«o GPnb-iaco*S5©g^/>Kti7-f r'jy-r>-c 

McoiBttfiD^^U^rf- Kt±. E?tJSC : -TD I NGDDYADV- 
ni7; y»a5BEJ»l**tfVnR«)Eyi|(=*tl£-r4EJ9*WU. VaRi^O 
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4a 



'I 



Q 
■& 

Q 
3£ 
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In 

A 
V 



CuK> 



5*~ 



* * S£ ^ 2£ * ^ 



^? ^ a? ^ ^ 

r— cv» oo — oo co c-j 
m irt ■» no ^ ■» w 



-«C U t3 CO t— 



■ 1 GP 0 b©M*7*> K^^®t«<OT i^PiSEyiKi, &2S#i 1 D^::*il>T7^• 
7';/-r>^©t3^KHT*'J tf> K*S^iTCfc*tf 1 6-v© 

^tatr«to^sn, ccoE^jiisg i s^^l^g p n bcssz 94-314 
Em, ^T«?iffl5:«t^^A#tfc (*tisf<s-f >-r^u >&xwtw&izm 

Ltz) * (Suzuki)?, J. Biol. Chem. 262:140 

80-85 (1987) (VnR) ; (Takada) J. Cell. 

Biol.. 109:397-407 (1989) (VLA-2) ;?*7^(T 
akada) If, EMBO J. , 8:1361-68 (1989) (VLA- 
4) ;7-^l/-fn (Argraves)f, J. Cell. Biol.. 1 
05:1 1 83-90 (1 987) (VLA-5) ;7-7V (Larson) 
9. J. Celt. Biol.. 108:703-12 (1989) (L F A — 
1) ; 3Af (Corb i) SP, J. Biol. Chem. 2 6 3:1 2 4 0 3 
— 1 2 4 1 1 ( 1 9 8 8 ) (Ma c - 1 ) : (Corbi)?, E 

MB 0 J. . 6:4 0 2 3 - 2 8 ( 1 9 8 7 ) (p 1 5 0. 9 5 ) (Ctt^li 

SiJ©SS«©*tf 'J trf* Kii, EJlJsC : — VDVDKDT I TDV- Tfi? 
n47; y®jasae?iJ^^C"VLA-2©EJlJ(;jitE:r5E?iJ€-WL, vla- 

2 £*■©**©>;#> Kto«Sffffi*ffl*LT«BiaaBBicvLA - 2**t;ffl 

Ja©tt»*lfiSL^^ 0 VLA-2 07^7 r IT"/ .3-— -y h©^Eyi(i-. 3c 1 © 

#]©©»©:£* U ^7*- K(i, EF!l5£ : -VDLNADGFSDL- "C2£ 
n57 S ytt«SE*]**CVLA-4©EWC#e:r*EW*WL, VLA- 

4 £-£©##©';>/> K£ffl«5ftfflMSLTMia»ffilcyLA - 4MC*B 
!&©tt«£ESL-?*o VLA- 4COT/U7T'»#-ri-- y h©£E?ijli, SI© 

Heap.*©** v ^r-f- Ki±. ae^isc : -tdvngdglddl- 

ftSTi y«j»*E?i|«CVLA - 5©EyiJ»=3ttlCr4Eyii*fl"0, VLA- 

5 t-e-c!>*3So';#>Kto«5fisffl*a*LTattaaD»;vLA - s**t»ia 



JS©tt»*lflSL-?S. VLA — 5<57A7 7t7a-7 ^©^EJ'Ki, HI© 

SH©88«©** U^r-f- K(i, EJiiiS : -VDVDGDGETE L- T*S£ 
MTU SE«SEyj**tf L F A - 1 ©E^iC^ST oEJlJ^W U L F A - 
1 'J Kt©fflSfP^*H*LTffljaMCLFA - l«*ca 

JfS©tt#£&SLo-5o L F A- 1 07^7 7 t7 , ix YtoS&Mte. SI© 

SU©SSI©:£# U "C7f- K(i, EJiJxC : — VDVDSNGSTDL— 
noT = y K83E*i|*«rMa c - 1 ©EyiJI=a*lE:T5Ey«£-WU, Ma c - 

i i-e©*3E©y >y> Kt©fflEfTPffi*ffl*urffliaaffii=Ma c - 1 **ir*a 

J!S©teSf£!fiS 6„ Ma c - 1 ©7;U7 rtfT^— -y h©£EJ'Ui, S 1 © 
8!l©HB*©*rf 'J K(i, EJfJsC : -VDVDTDGSTDL- 

n^7 s yaasEyij**t;p 1 5 o. 9 s©Ey»]i;*f£5r*Eyij**ro* p 1 

5 0. 9 5 'J Ki©fflSffffitlfi*LTlffliaaffi»;p 15 0. 

9 5 *-d-tfflJ»BOtt#*ffi*U9 5- pi 50. 9 S07^7 7t7*a^ 7 K5 

EJiJ£WT<5tf 'J ^7*^ KT&Oo 



pi 

P2 

p« 

ps 

P 6 
P? 

pa 

P 9 



TDVNGDGRHDL 
AVTDVNG DGRH D IXVCA PL Y M 
AATDINGDDYADLFIGAPLFM 
CSVDVDKDTITDVLLVGAPMYM 
' CAVDLN ADGFS DLLVG A PMQS 
AATDVNC DC L.DDLLVCA P LLM 
CGVDVDGDGETELI.LICAPLFY 
CSVDVDSNGSTDLVLIGAPHYY 
CSVOVDTDGSTDLVLIGAPHYY 



1 p 1 fccfctf p 2 tn-e*nG p n b icw lt3b 1 aic^ vtzmm 2 9 6 - 

3 0 6 , iS±cm& 2 9 4 - 3 1 4 ©T i J SfeH&E^JK^K-Snr <5E?lj£ 
Wt4o p3^*ip9ll, *n*'ft'f>f/U*A VnR, VLA-2, VLA 
-4. VLA-5. LFA-1. Mac - 1 &£lFp 1 5 0. 9 5 ©7/U7 7--* 
b K^^«i:MltS 1 (C^U/rT i ySe«5E?iJi^(C 

Jf4 U^fift©** 'J ^7*^ Kti, jfii/i^©«*. 7^7o77Xh 

'J >©*££-£«-£# IC L -5 
^:^';^r^KA<, 2 9 0 £ 3 2 0 ©ffl©G PHb07^7 | j>' — 

^'J^T*^ Kti. ±i£co*'J^r^Kp 1 if J: 2-C*«« -e©tt*SSFii(i 

^Me^©* 1 ; ^ a-^-^*/iti*y ^a-^-^«:©^a^Ri»-ro#a«-^rr 
^Hts^rf k©— as, ^/rii^4a©ma$n, i/r, aiw-r^r*- kew 



y > u £<nBLfrtm&<Dm<Dmfrt£iz «t * * ^ u r > i u 
i y KHSicii. fa/^ ->XT->r>, sou* s >g**i -ttf 

;U+:**>;fc4rc*# y ^-Tf - KOT £ J 5fcfiKZ»^T* h 'J KCys-G 
1 y-G 1 y (CGG-) "CAS, **SWO* U ^7*^ KEMii. 7-tr 

<fc (i JSC 5 i £ A<£> 5 o 



J^¥5-502228 (6) 

^i:«af-5S^i:B<ITio ' SUSftKMa-TSSI**" ill, S2i:^L 

f a 7-K (Steward) Jb'i^J. D. (Young) , ' 

K-£-fi£* W. H. 7 y-T>l±J!fi. *>7 7>->X3, 1 9 6 9 *?J;CM. 
7-fx>t.-7r- (Me i enhof er) „ T^-riy ?7*UX)K (— a — 
3-9) . I 9 8 3 , fc^C5, *AWttfflfe»C-3C^r(i, E. i/a.n-jf- (S 
chroder) fc«tC5K. ;ry (Kubke) , " ^7**- K* SB I Trt 
f=~ v^UX , l 9 6 5 A<**o 

Mid, leiatta^^^^i-rs^r^ss-c, 

7tfa-x. 35-y>£fc(i, Stt£«fl*«;ca:A<ffl3JE*. 
M-MO^y^T**- RDll;£ffctta*©^feT?T*3C<fc3&<ffl*5a<, iO^lJ 

Ti&fi. a^»rj:<ain-ct^A<, -»ici««±cfffiE-r*si£:5i*y 

Wi(i, *y^7*-f- KcoaSfkftii, (Aurameas) S 

cand. J. Immunol. . Vol. 8 Suppl. 7:7-23 (I 



978) ; U. S. Pat. Nos. 4, 493. 795, 4. 578. 07 
9 *J,fctM , 6 7 l . 9 5 0 : 9 'J 7*X^>T >(K l i p s t e i n) J. 
Infect. Di s. . 147:318-326 ( 1 9 8 3 )*>£(/■; a «5 
(Liu)SP, Biochem. , 80:690 (1979) #ggo MSSfe^iS 
iitf'J^T*^ KOfitffllloi^TIi, ^ilU. S. Pat. No. 4. 578. 
0 7 9 £££ 0 

c. ism** 

a*«^cttii urceM l-c, w»**a^Lfc y ^7*^ kot 5 y se 
hicw*tS(toMi=<MriigttJ^tOT*ftia©*y^r^ k 

aiA:tiA/Uf*£**>3iaaicfrtoLT, »*sy^rf - K©+tn — ^tt^tttt* 

UU. i?x;P7-f KS^ICJ:0e^*tiBfiE*-tt*«>(^l-Wffl-C*6Zd:^ 

^A7A-ft K^OD-^-r^-rt K, ^ y > (K 1 i ps t e i n) 

J. Infect. Di s. , 147, 318-326 (1983) is 



(Aurameas)?. Scand. J. I mmu n o 1 . . Vo 
I. 8. Suppl. 7:7-23 (1978) 

Oi-j/i+^y+'-CDWtUTri. 'J^h ^*>7-> (K 

LH) . xfxf fD/D7"'J>, ^->iftir»T^7i> (B S A) *fc«t 
hlfiLHt > (HS A) ?£07;L-7; fc*Vi;#lfiU« (S RBC) TO# 
ifiL^c. Mfth + V'fF, aU7b + V<< Fiji^'J CD- 'J •>'> : D-^^ 

* i >S) y r i y &mt<s>z* 

^/:0ft5 0 7-f ;or 7 A^^5 0 £ 'J ^^oefflOf-'J^f K*fcU 

r 0 «B^flD»a«o»ut>*tta^*owati. *«w«»-c»a»c»iw$nT 
*so, *j8woiwi:t»ttoto4 (a) m&®n<omt.i;±va&T-<$ «s 



■ fflx-lf" Remington" s Pharmace Q^^c a 1 S c i e n 

ces, lifl, 'tWvi/y? ii >j<— <<-x h >, P A ( 1 

9 8 0 ), PP. 1 4 6 5 - 1 4 6 7 *&. 

aj> V7 : J =l><^ Y (C F A) , ^t7o-f> h7.i?a/<> h ( I FA) 4? 
D. #y ^o-T-'UiiJiCfty ^n-T^t^^f- Kffif* 

h-rti, 7;i/7 7 t^ 7 ^0)^CDIS^£«^ftt::ifiST£*y '^T'^- 
y *■ k testier s r i j soastc -fc*)BSsn4Jtt>-rK>-r> 

*W*«KT5. ttH*J*a<*5HPKii, *3EO^/d7'J >tH^. SlWtt 
(»*6DftflE^a>ru >&*&£OF a b. Fab" , F (a b' ) ,±;J:tfF 
(V) t UT3*»Ttt^-Ct»4/^ h-7^tt^S^o7''J >(D— SB** 

1. tfy ?n-:r-;utai* 



^5K¥5-502228 (7) 

$£ic#.-i*y ? o-7-;ufitt*ti. wBFs-r >-f-ry >-s- ?tf7^-— •? hi 

^ y h © * -> ^ag^ic £» 1 7 4 Ejnj <t fsj u 7 i y SUBSET -5 OT? 
313 

■O-r^U >7^7 7 ^7'i-7 h<£77;^*>^^#i::a3fcT£#yK7 , -r- 



GFXIb 

VnR 

VIA-2 

VU-4 

VLA-5 

LFA-1 

KaC-1 

P150, 95 



784-799 
810-825 
946-960 
775-791 
830-845 
928-943 
940-954 
936-950 



YELHNNCPGTVNGLHL 
YE 1JWNG P S S FS KAM L 
LKVTTCSVPVSMATV 
TFHVINTGNSMAPNVSV 
YELINQCPSSISQGVL 
YQVRIQPSIHOHVIPT 
YQVSNLGQRSLPISL 
YQVNNLGQRDLPVSI 



**!Bra®#4U^y?o-T-;Uffifl=(i, G P H b ifcSEKJEU GPHb 

GPiib07-f yj; — y >*S£«*fc*<oEy!i*WT*** u 

Sfc iCfM»7 * 7';y-y>-GPHb-ina y > K- u-tr 7" ^ 

u ^ r *■ k jtsE»*tt* wr s "ans&wtftWiH^^aiwr Kiao sm-t z , 

K*ffli ^fc-r i» / 7 7 -f -r ^ - ^ dt h /7 7 -f -*o?E3lsaj: J; 024 
Sa^TftK-r-So .lcot»(wLT^/:^'J ^D-^-;U£n:{*ti, i 0 ^itSit<fc±J 

^-yUCtWi, GPHb(5SS 2 9 0 - 3 2 0 i;fflW*-f 
>f-r'J >7^7 7 t7i-r W)tfy h'&^&mz tiZ>z-£h - 

K. tfJK »s 2 i:^ltK»jltl6t5.f'J Ki5fefiESJCr* 
^Wa^fiK), S^i;. ^•J-cr^Kp l *fclip GPDb<07-f 7'J J 

GPnb<o»»«iz7^7*'j/-y>*»^r*«67j*ffl*L, ifa/j^stt 

*4!a«fir>*/^D— ^/utft*l=(i, a) GPUb, ii-fcl/b ) E^iJC : 



AVT D VNG DGRHDLLVCAPLYM 

B5iS-riS?«(i, a ) J^T©E?ijS : 

TDVNGDGRHDL, 
AVTOVNGDGUHDLLVGAPLYM , 
AATDING DDYADLFIGAPLFM , 
, CSVDVDKDTITDVTXVGAPHYM, 
CAVDLNADGFSDLLVGAPMQS , 
AATDVNGDGLDDLLVGAPL1M , 
CGVDVDGOGETET.T.T.IGAPLTY , 
CSVOVDSNGSTDLVLIGAPKYY , %tz\$ 
CSVDVDTDGSTDLVX1GAPHYY ; 

t?t*a^t^ii, -en^ftaESfcr-B-r^-ccDficiBrcWL-c*— ^77^ 

-*i;*;;D-7-/HS*it l *JB©tt#*HF**Hfc ri^>T7y 

f^^n^o COJ:9^flC#li, 37- (Koh 1 e r) fc J;Cf i vU-> a > 
(Mi Istein). Nature 256:495-497 ( 1 9 IS) T 

3. *J 9a- + /\,1Ki*<D&m7im 

Ca) ^y^rf-K. feJ:C/ (b) *C0T • y ««*EJiJA<*tIC 



— 7 ~ 



(c) ;o«SLfctt»S4ftB^ h7>7t-iU CFWftLfc) MSB 

dti, x7*X7-f> /<- (EBV),->;7> -W»>X 40 ( 

SVU) , -7-</WX3?<Z>DNA'7>r;l'X, A5-<> S 

jfilJS^/UX (Mo-MuLV) . n-7X f;^-T *-OUX*<DRN A* 
-OUX, P3X63-Ag 8. 6 5 3 , Sp Z/O-Ag M*C5XD-7«B 

mini, 

c&^-r^asafi. mis- mmr t\ ^cixo-vaaafis^^ 

-cr£X&. HAT (fctf*tf>*>, 7:;7f'J^J:CFf;y» igfife-Cli 



5MUP5-502228 (8) 

«F4 Ll*C& fc^fl B*-£rEJ£#Hai. ¥*37HPft#J 1 0 0 0 TVS 4 0 0 0 (P 
EG 1 0 0 0 3P£U-C7tfE$ftTt.»*> <D=f? x*- ■> v?" 'J 3 

(d) h5>x*-^&IS£tf£L<l±m?a->ttK?a-WtT*o c© 
7 a _ wtli, # b ^ > x * - Afflia**ftl* Ltti >aaii&Sf^itb-Cff o C £ A<2 

x d - -raus*at» l c t >m9v&*&* , £ x o - -rmm frtz afc<oic+a- 

m*.n^4 turv- hco^i/u) tta-tticttsoaiaa 1 
-4) *mirrsj:7tt*r*a***fe*^rs*. wiris cw 

8 -TtfrT— >»tt) Sfe»^5xo-^JMa#^^»Lttl*t><0 (W 
^.(iHAT^Kfe) -0^6. 

(e) 7o-XtOfch7>x*— ^> hflDfiiaWFSWFltllti, 

EST -5 !?L»05i7>^-C^lffi-r ^5 o 

(f) — g3ill^7>^ + -7> hiUX^-yT (e) "CBISSnftli, * 

3fc* 0 ;o/wr'j K--ytijratt-f >*3.*<-->9 >^iao©*, tit#££H 

(tt 5 - 2 0 m g/m I ) £ffiffi-r* 0 

4. Sg/I r^-X. 2 0 mm i >tsji& 2 0 *>tei£lfiL»* 



SB-afc^WOft'haKMJfe (DMEM ; *OKa (Dulbecco) V 
i r o I. 8:39 6 ( 1 9 5 9 )) tt&*JiS3y^"7 Ba I 

i±G p n b ^witaesCTtt*^* n« • 

7>(Niman)*,-Proc. Natl. Acad. Sci. USA. 80 
: 4949-4953 (1983) iCf 1/ (Ga I f r e) Me t 
h. Enzymo 1 . . 73:3-46 (1981) C#*±LXimTZ) 

^^'J-ir^ K*fltfflLT, CCO^U^r-f- WZttjZTZ'Or-r 1 ) >T/U7 
W^.(X, E?112Cp lifclip 2, t/=tt*Offl»IC3ttICT***U^rf-Ri, 



«3<DW5*a*»5Ri£iit-r^ ^ t vmm* tza^m lxi^o 

KC i: G P n b £0 7 -f 7- U y -Y >fe^«^— SBt-^^r ^-t? 'J Kife - 

52 9 0 - 3 2 0 ) t&JSLSJZ? J 9 a~7^/Hjt*<Olfll'I^S»»a*4* 
* £ (rEJilsC p l ifzitp 2 iZtt&TZ* ^7*f- K<h ^taLSfoT^^Sk^Wf 

^(iifx^>^9 #v<7+h'ttm* ttm 



-8 - 



m&t LT^ I 0 u s/m 1 2 0 m g/m 1 , 2 L < 1 m g/m 1 

ft<H=*Sr*£. *offittj£#l=**r*TOffl£ffl£'r3« *SttKJg«l(C(t, 
iZtiSLBLoZo ES5&-JlCttSLo*t£(C(4, W;UXiM*fcl4y i/OT©*f«» 

^usr^JSEsti-siau, #j*.(4^ f- y oa, #m^a, r /; 



^te?5-502228 (9) 

I 0 mM, » * L < (i#J 5 0 fx MTtS*! 1 . 0 mMcOtgfflr A-5 ° *«9J<0!IM* 
T^OfeJST^ifii^MjKtt, 0 . I m M7}M#J 1 0 u M<omm. ftf £ L < 14 

1. 0i*M"CA-5o 
G. 

.m*'«7 »^r*KB£*>7/ucDffl*f*, VTVUig^ 

* -5 ffitK t Z H if * da * * 14 1&5S 3?<3 ifiL/i^^- Wi&ttK^ *C SifeftL'h 
«*«d£r«lfr»r>XT-Ai;:t4, E?i]2Cp Ufcllp 2 letter S^'J^^K 

iftSEser^^^y ^o— ^-;utit**'S-t*v' t »y-y* < 'd , *n5o sii<osa«r-' 

14, ]&/J>ffi^Wifiltt^>^U*©S^/J^*^r-5^fl9fx^xA(C(4. GP 

II b<D7.f 7y y-y>*S^«« CHS 2 9 0 - 3 2 0) IC J: -arjgfi£$fl£^ 

e h-rt asset. . »iL<t4seyi]3:p utiipei^isri^'J^ 

Kit &&&er 5 y ? a - yu$ti***tr' ^y-yi^Jfttl^, i 
/r, X^A W^ft**Ste#«^«ftffifiea«*«ffl trc 

;o>xfA (4** y Kfc^n^o * y 7 o - fz y ? n - ^~ 
yu{ft#o«fl:fl-f-d< 5 ^Kctt-g- or htt&ti* Si:ff« U^ a 



»4, ffl^*co^s^ft^r -s^ffl^^ > r^^o^aicia»w* fci4ra»w 
fcsa^r'Sm— ^i^t4^^r 0 " -r^f.+r- -co7^^*fci4»^#a 

tlit Kt)*rt-Cfffl«fcOT, 111 In. "Tc, "Ga, '"Re, 

KjHters*. *fct4a^iiinsci:A<-c#«^, *fc^ttLfcjgrceffl*n 
i fecfst^L^io cn*®7'</w4Ba5»»fYt^<iW>»r(4j:<ftienri>o, 

cnii4wO«rLt^>/^H©^ffi, i;J:C5/i/=f4->X7 i A-Cffifflr4iS^ 

JX&^ttri^o M7'J K-^rtrJ:0^.S$n^tat*5>^ 1 (4, ^* 

*-r^<yWtL-5 5, #Jx.(4, ^7 U (Ga 1 f re) Meth. Enz 
ymol. , 73:3-46 (1981) ©^o ffittlt L/=ttgS«-3>r« ^ > 
/^fOtt^a*liW:ffflT*5o Mx.(4, rt---5/X (Aurameas) 
3p, Scand. J. Immunol.. Vol. 8Supp I. 7:7-23 
CI 9 7 3 ) , Dyh'^x^ (Rodwel 1 ) Biotech. , 3 : 8 
8 9 - 8 9 4 ( 1 9 8 4 ) ±JJ:C5U. S. Pat. No. 4. 493. 795£ 

y 7D^>A3?i<i.io znmitiftmitmt* *im<DWtf&-*tm 



»*u\?sa*ci4, w^ws-a-JWA^^^snri^o t^u n&sxr- 
Ai^^^wtLrL^i^wnw^Jw^c*^ -«irc©aa5(4J«6^a$ 
^{iit*iK35iur{Sf^$n-5o ^cDssaicist^r, 5^Kt$nfc»n« 

*»Bfl<oKWf* v EL I SA" WirffifflUr, JflLrS, Jfil»*A:(4R9pO 

&&*f>-7/i*<z>7< 7-y y-<r>fe^ifli/jxfioffa£*/=i4a*«ar«ci:^ 

* EL I SA" i:f4. H«i;»-frLfceFC#*fc(4lFtISf4J J;OT«-trLlSC 
*^I4B*-!fl[Wtt^tffltv r>r/U^I=ffS£r56USI«f:l4!Ktt:Ottta* 
fc(4S«t?T'5B*»#^ia»tftSter*5o EL I SAife<OKaj3(4, 1 9 8 
2^. CA. axT^-tx. 5>ry -r^r rtyU/^ry^-^ 3 >Rfi, D. P. r 
^7(Sites)?,' «B*iJ:CflBfic$fcflE3f »4«, B2 2*, fci^U. 
S. Pat. No. 3, 654. 090;No. 3. 850. 75 2 ±Jj;^No. 

4. oi 6. 0 4 3 0m a>rnt>*3»iur3ifflr«) * 

— 45IC, wn6fiDSHKt4*tta»^4cDia«ICJ:0ffl<*'7'h y ^^ICHSftS 
n-5d<, ^5>»rJ:<ffli»nrt^SJ9«)fflSftifet>ttfflL^5, 

Wfflttffltt:-? h y y*X(4J:<ftI^nrt. 1 "5 < » C n ^©^r h y 9 XKI4, 7 T vP 
v>r 7rO *r i rt/UX (N J. f^^i-f) ^^»a»ffi«S E PH 

ADExrm®^nr^-55s«-r^x h y >. rtfa-x* il. y-x^^ir, 
r+: 7 h7.t:7 h y -X3&*^mKsnrt»*iaffiKF l 5 ^o^rtMtfjs = y y- 
h/wo#y ^fu>f-x, ^yiSitf-zt-, #yx*u>, asa^yr^y/u 
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# — K — 3J£Lh©/< ~t ~2 ~r fe*lft0rtfc£-> X-r * ©' V- ^ <fc b"C* 

h. sues 

*$Sflfj(i, *R9l<o*y ^a--^;u4A:ii*y ? a--*- Mattel rSSnSft 

wcg p n b*«air*^fe(;Mr*o cn*®a^*&j«r*0>(cttffl-cs 
wxi*, ^<y ohsa) m.m+>?j\<h xt * i -^/wttfti*^* 

cn£©*f**Maftr4^£tiA<tt£nTt**o 



I . DN A"tr7* y V h 
•ytflt&zi- K T*WSit ■r^+i' 'J (DN A) eFIdite^n 

*?6B^DNAt/> > H13K t{)W 2 0 0 0 U*+ KttSit^'i'XO, 

3R i at-^-rr = y stfss 290-320 tif£*?-<5GP n bWftommws.* 

U KE#] D N A EJiJ W £>— -^OSSSt^fllfiE L "CC ^ 5 <, 

^HgfiaDNA-trT'y V Mi, ff*I^.(i-7T-^*> (Ma t teucci)!, J. 
Am. Chem. Soc. . 1 0 3:3 1 8 5 ( 1 9 8 1 ) h 'Jxzf 



**M«-fciEcDDNA-trry > hiWi'J*«S (RNA) i:S8t5 s 
J. ft^ftiDNA^ 
«M®a<fr«ADNA^*i. *%^oDNA-tr^y > h, L < iiS 2 

^os^DNA-tr^y v h^sntw^fe^-r^ci-cNtnLfc-trry > h ^tssa 
*3-Kr-5«e^%^m^L7^^7^-(i. * am-<^^-" 

e^DNA^ 1 (r DNA) «, 3*^«Rli«— Uttt ^> 
fe^t/TDNA-trry > H:«n*'f>fy'J >7/l7 7 t7a-, hH2!7 



£<0'<9-t*) Tm^XG P II bHjST i y eEHSS^iCD^m (*E^fc«f:I/HSR) 

RNAf.'J>7 — tf d<«f ^ L e^?^^ CLo6DNAE?ir»^n5^3> 
ho-^B*?*5 9 — /<^-ry 7S£lia^i"4'? , n*-^-EyiJti, 

- CJ h\ C A) i^iPfiSftTl^ P UC 8 . pUC9. p8R3 2 

2i> < t^pBR 3 2 9 , fcJ;C57 t- ^7->7 (fx^^^i-f, N J) A>^rffS5 
$nn^6 pPLiiJ;t^pKK2 2 3 

J;^;-c; ^-(Cli, pSVLfciypKSV-! 0 (7t^7'>7) , pBP 
V-l/pML2d (-f>;-t'> s W*f^Di;-) fciCfpTDT 
l (ATCC, # 3 1 2 5 5 ) 

U«i'i'T, *«"jcDa*4M.DNA^ L *««-rS©l=fl6Mf5 

»ttW?-7-*-^«ft5o «F*L^ai3WWtt^-*-ICli, *=f^^->>W 
tt**5^$-*SJte^- ap^*^-^-r ->> + x^ h7>X7i 7 -tf (n e o) 
-tf-f > (Southern) J. Mol. A p p 1 . Gen 
e t. . 1:3 2 7 - 3 4 1 ( 1 9 8 2 ). tfc, *«W»i, *$618cO r DN 

r?-ii-jU*f\£-h (LTR) **ffl*oro«— ^-WWt^CDNA*-? 1 



— 10 — 



»*>*J:CMefflir-3l>rti, V/uy (Sorje) Mol. Cel I. Bio 
I.. 4:1730-37 (1984) lCjj?SttTl 

?-DNACmnrT*C Cffl^;^-iDNAtr> > h$-*S 

7 s " 'JtT^t-^T 4 DNA-f'J > 5 — tf i /Tti^JKSD N A * »J > 5— tf I rfi 

gut, -en^3* -s" x^ v*? ur-Hfatt-cssai-r* 3* — 

3fcig-tr7/- V h^/^^^'J^t-Tr- vT 4 DNA U tfaSWFrMaaDN A*> 
J uV-X — *7>, CN) <<0*#*»s»?tfE£ 

7, md) ^iiTffKsnri^^HDH 5«t«<^o*»a*w<affl$n5o *f 



ft ¥5-502228 (11) 
k sfcwt hoai&m&lHFttHia^sfts. #*u^a«a^ 

ttfiCtt. CCL6 liLtATCC^bAf-C$5f + -fj:-X/^AX^-Jp 
a (CHO) *ffi£iiJ;tfCRL 1 6 5 8 iUATCC^'bA^iN I Hx 
-<Xv7X£*ffiflSN I H/3 

hen)3p, Proc. Natl. Acad. Sci. USA. 69:2110 
( 1 9 7 2 ) is^CFT-Tf-x (Maniatis)l Mo'lecular 
Cloning. A Laboratory Mannual, =i — /H»*x7y 
>^^<-7t7h'J-X, =r-A/Kx7y >7'^-'<-. NY ( 1 9 8 2 ) 
&«U r DNA^fL/ha^-f^^^-iaSftlEChv^Xt.-/ 
— *> 3 XCH Lt(± 4 W^iiv/l'y (Sorge)^Mol. Cel 1. Bi 
ol. . 4:1730-37 (1984) ; 75'^ (Graham) V i 
rol. , 52:456 (1973): fc^C^-f 75- (Wigler) 
Proc. Natl. Acad. Sci. USA. 76:1373-76 (19 
7 9 ) &SU 

«-t;laUa««e*i*-CHSL-5*o *»MOrDNA©3?Arfel;fc«ia 

feaa^iRS, *»U > (Southern), J. Mol. 

Biol.. 98:503 (1975) *rt:l*/<l/> h (Berent)§, B 
iotech. 3:208 (1985) <0^&"C r D N AOffSKol *T*ft» 

r D N AOff&KHTSiS&fl'-I&^cDti^fr, r DNA*<** U ^7*- KfiDft 

ffiSL^-5 0 Wx-li* 55^7^-^WrDNATI-7>^t-/->3> 

L/riaiaii. ^aw^t^i£^-r^ , j^7^K j £-^-r^<, h 5 

ttlS**tflM-7->7;u*iKffiL. «S«©'*-f7y K— *d<£arr5J:5tt* 



y ^rf Ktajs»-»*w*xtft*-c*# 'J ^7* K£«-r *• 

*r w c ^ -j -^«ai:, *%s^O^«f •> X r- U a J: rafetlttffl L o ^ Cl 
K^^y^7f-K*«iir5«>(i-HJ-'j:^(a«»r5<i w^t, *atfc*y 

i. -o-rry >oy ^> K*frfr«tt©Br:E 

ft^WS ffi^ffl i ^ T G P n b - ffl a t R G D *W 'J > K t O «5ffffl ©»3t 
tmttnXi h (Benne t) Sf, J. Biol. Chem. 25 

7:8 0 4 9 ( 1 9 8 2 ) a fti£, 3S«Bt«5*fflC R G D SaSBtt© h 7 
77^ — &»att(t-5^©iLTGPEb-IIIat 6A>«i 1 4 fB(7>T i 



Ci'I^^RGD^rf KiOfflSmfWM^isftfco -^>f-n (Santer 
o)?, Cel I, 4 3:8 6 7 ( 1 9 8 7 ) feiC^ Kvif CD" S o u z a) 
3?, J. Biol. Chem. 263:3943 (1988), Ctt££>0f5Eli. 
GP nb-la-^<737^ 7«; y-y>fc«tC^7-f 7o^^ 7 < ->^cOttS^ 

G P 0 b-IaO^-^t7i-7 G P III a R G D^7f- KOSSS-fr* 

*R5Eii, /J^$t»7^ 7y /-y>SSE©'<7f-K*<<t^fl«»C5a«L'5 4GP 

. ZCDmi^n.£<&& l/-tr7^ -©^Ow ©R<oaifilC4»t 'TMttlSIIWfc 

a. 7>< 7y y-y >-^7^ KcDsasa 
ki 6£i8r«£n, 7-f 7y y-y>xr>?«i=a3fcr5»»-cttffi-r«^ 

7f" Ktl, 7iyaJ5«ffi^J KTfGGHHLCGAKQAGOV C©^7^K 

§B«**r*gKT*>tae>fl!)y v>«s (K) fcicf^^sra 3 >© 

fc*OSBtt*»«r4-?-o->>«a6 (Y) ^tioKfft^ K 1 6 14, 
fv/L'/'J ■>> • a-7; -r-T 1 ^ >7 ■ *y ^4=-->y*-X • >fcJ;C/T 

K • /<>f ^->xf-AX* * tr/M 3 0 • ^7*f K>>-fe-7->rif- (7*X^-i^ 
CA) UJ:^ffl*S^fi3c-C^fi£L^o CC0^7t^ KOttflCtl, 0. 1 % h 

y 7^^-oftK £ P0 - 6 0^7-tr h - h y 7l/ittttOJK43El= J;* C 1 8 zi-+->7 
/^^ • *7ifMl'/:Ba«*^o-?h^77<--C»ffU 8 5%W_tO»65C 
■CAiCim-s/i. ;c0^7^ K«)7 i ZttaJiEd, 6N HCll=-fc*2 

fflmixy >»affijaic«^u. pHt*7. 2 i:«8L/:. c^-ciG-crt>4teo 



l*Tifcltttft*(fcL/:o -7 A (Lam) 39, J. Biol. C h e m. 2 6 2: 
9 4 7 - 9 5 0 ( 1 9 8 7 ) ffiWil^i, (0. 2M'i>8 

:r-r'J*>A (pH7. 4) 80w If 4 Oiig) , +t'Jt-7'J-Na'"I 
(I 5;'J*a-'J-) >-trV*f-.X 7 K, U yf*> K, 

CA) £1 0mg<DKl 6^7*-^ KCjSJOL, Z^KIS'&jl >1f >T * t' 

m izLtzfrixnfoLtZe afc**ti K*/<-f=r5 kp-2* 

(4, ^5-3mCi/mgt«-)/: 0 

B. &L'h&<OtR&is£V'<7'* KK 1 6 ©GP D b±<&*6^^©rt:1*W«« 

7 hD-X/<-/7 7 (pH7. 3) f -CCD-tr7ra-x2 B(CJ:*y;ua 

Lfco v-y 'J -(Marguerie)^, J. Biol. Chem. 225 
: 154-161 (1980) $»L 

4*>^<-/ (Ginsberg)?, J. Biol. Chem. 260:39 
31-3936 (1 985) ;7^(Lam) Fed. Proc. Fed. 
Am. Soc. Exp. Biol.. 44:1 126 (1985) ; &J;G c v- 
YU- (Ma rguerie)f, .t&WSo ffiHUCl^i, JfiL'MK* 4 xiO' 
/m 1 i«SJ:7i:ri'ft>7 ha - K7A7 i 7rCHSL/:, 

fiJ«t(Cti, 0. 5^ 7 h/ml©7/l77-hD>f>^ffilLfc, 7^7'J 
y-Y>*>J:l/H3> fc' > A* *«3S*Ctt, hD> e >aMm<0 5 $*&T, 

^7^ 7U 7 >^co 5 ^stjir^£Dlfil/J\S^-X^> 3 >C3 OnM D 



^^^^¥5-502228 (12) 

-7x-^77-^7L-7*Qt'^^i>7-h> (*/t"<-f Jl-yA, 5y 3 
5, CA) 7^'^v^/KtL7t^7*^ K*3 0 iiMt^5J;-5»c6 

x i o 'fflia/m 1 ©VJftffc*fctt?MiJ»fl^/h«i::*&il, 2 2"C 

-C4 5^ra?f^/=o aKLfc««*«i*asfinLfco -^stt-cc&^-r *t* 

U- h CBS') *etffliS17iwPBSlC*^L, ft»»ao. 2inMi<£5J:a 
iZ$i'^&£i&£LtZo 2 2"C, 1 0 7>MO««SICi±, I OmMh'J^-HCl 
(pHT. 0) <D&1m-C&±Ltz 0 

/ h P 4 0 ±i«fctf 1 0 mM N-xf i K (->/t) -S-^OP B 

U (L a e mm 1 i) , Nature, 227:680-635 (1970)0 
/^7 7 yXfA^l^^'J7^'J;U7; Ksa^ryA'raaeft (SDS 
— PAGE) -Cfl-ffrL,*:. ^x;U7>r K*S£-*a7C-rSA:ai>K, * >7*/U£ 

at AR7^^W-h7^tr7A^)SL/:o W->77-(K '< 
4*7-? (MA) ^^»«in4«*tt»icDffl*ttt«fti*ft»Mfri^*«- 

c. Yi-yroyf^ >r»tt 

GPHbCDSia^Bar^PMI - 1 ?o-*/H£**,ffll*Tas« 
^>r/U£$fe&st»£-ti'fco n7^^ (Lof tus)*, Proc. Natl, 
Acad. Sci. USA. 84:7114 ( 1 9 8 7 ) „ -La£©a8«-*r>7*^ 
*£#£n*i»Lfc«ifc*M&*, 0. 0 2M h'JX-HCI (pH7. 4) 
<f\ 0. 15M NaCl. 0. 0 IM EDTA. 10 mM *<>X7i i?> 
-HC1. ^Xh'J7yW>tt7- (1 O^g/ml) , 0. 2 mM 7 
^>XyU7^-^;U K. 1 % ( v/ v) Tr i ton X- 

100. 0. 0 5 ^ Tween 20. 0. 02% N a N„ .fctf h 7 -> 
o-;U (5 J.— r h/m I ) *«rffcSEtt»' < v 7 r (IPB) 2 5 0 * 1 IC* 



^Lfco IPBIt GPnb-fflac&a^tf^-JWaS-ti-SCti^i^fc, ZO 
^vr^io^iStt^lliEflt^^^lfilfltl 5/i 1 o-3t ^t7of ^ >AHsSI 
>V-t*>, ^7/;xfX) ^flDt5:iCJ:t)wOt>7 

^*»M:Lfc,» MftLfciMH&K I %0 v m&7 fo? \ > 1 5 0 1 fc«fctf± 
ao*^ ^a-^/ufit(*l 0 u 1 £^£;I PB 1 5 0 u 1 *Jnx., 4fC-%-f 
>*a^— >s >lfc©^i:, ^>V^t*>*SlDlfc a 2 2t, 1B9K», C 
0D-tr->7VU£iS'i>U (H]iKL^aSEctSMSl J &^A«j+i->7'^/<-y7 7-4 3 l 0 Ot 
T3fl-IHfinttlTiS»Lfco -tffltt. cn*5fcl=i6~<tt:SDS- PAGET*}* 
Lfco ^A/7'D-;f^m, JfeiCJC^fcSDS-PAGE-C^V^'^II* 
frffiU #®IA:7 >/^I$f.'J t'x'Jf>y7^r> K> > 

7*l/> (PVDF) C<OIE»«»*!fCGPnb*y ^n-^/HftWPM 

1 - 1 , $/riiG p n boM* fc«sfflics»iE-r*fleyii*w-r5^7"f- nc*f 

D7^X (Lof tus)^ J. Biol. C 
hem. 263:11025-28 ( 1 9 8 8 ). *S£-Lfc!n:t*©»iHli, Sffl 
£UT<Z>4 ao- 1 h -/b*;J;C5* — ^ 7T -f -y i'^- 

» 2 B Ail, ±&<D»ft\z Ltzfr^X r* o > f>*gtt<tib/J^fitcai« tfc 1 " I 
-K 1 6®t- h7yt/7^Ltl>5o 2SCJ^4Ef±. GPQb^l;^* 
WtMfrS'frW-f sm-^B'"^ KiltffftLfco G P ffi a coffitttcii, 
tt«CJlrt6L^m*n<C^-9fc 0 5 OSaftiWi^^^/WtK 1 6(4, ^SJ^S 

tt^L/=aBaa^©7^;wt^7 , f- h*osa«*t?*L/= (^^^a, , 

JEB3IWtt'<> KA^GPHb-CJi-SCili, GPIIbi:jW4t;?D-t;Hit 
*<tOftffitt«CJ:orjp*n^ (SB 2 a B ) „ ->+ (Shadle)*, 
J. Cell. Biol.. 99:2056-2060 (1984)* Z<DtX#. 
PM I - 1 (i, jfii/Jx«Jiaaiftf OiHIM«£'<> K*ftffitt»3tf 5j&<, — 
ftboifii/Jxfi^ »<^K(c?rrii5]^7'^ not; ^ o-7v>K)tf*:4a't?fli*«5 

o/^ 0 3B2 0B<O$feSEflJR3?irc, IttimftW < i t>-«i:iiG 



• p n bifUBEi^inn^Cchd^sn^o 

ltEL/J^ffi^ffiS<tt±, GPnbcat-f* 111 I -K I 6co9s«(C^o<»»Lfc 
0B2aC) o AD P. PMAliiyhavt'Xit^ ^?iJ»llufii/J^-ca 

&znzta&ttt&L'CGP n btwJtr^K 1 6 ©ssm^iftta ^s^^tifa 

/J^fiiit^T, r* a > fc" >«l«tiG P fl b^(DK 1 6 cD5g«$- 1 2 ^iftEm Ltz ( 
o 55«c7>ifSa(4, MtftlafiS'vcDK 1 6 Ofe^OUHlDnc iC^tc3i«3» 
^OiSAntCSSI-^o J£TF© 2 -^05SS^J, 3. 3' -i;*-*-fc*x (x^ 

>>-f = ->';P 7-ab^^-r-) iiiC^^^t'X U^^W;-^ 
7*nt't*-h) l^otfe, MKrtifa/Jvg^OGPab^OCO^T*^ 

a^SES!l^»^r^±£07 r -^^T(C, OT^77fe-CGPn b^T-J.^.-y Krt 
OSBta*#SLfc, ft^xf-;7"C ,I5 I-Kl 6i<GPEbomfilS/=(4S 
ffl«t^LTi^36><if-5^*iMStA:« "M-KI 6 (i b a > f > f9SWtlfkL/h 

fi*;a*u-ct>fco 1,1 1 — k 1 6ffl^<oisc*m-'> K«*aiu*#T-ci*i& 

;W;^bPVDF> >ri/>i:#U tS«=icj:S-r Ay royf< vr^rt 
(4t-h7y^7*7 7-f-T«SL^ -f Ay 7*o,7< >riC(4, 5t(IxC^^ 
2*3<0tt'<7 , f Kfit* : GP Hb£fc©?7/U.-f:*'>^(C#£-r* 1 T7;/M 
SSS0^7-^ rTEJ>»cJrrS!fE(*; Oftv 4 3), iiJiC/G P D b6iflC37 ; y 
iStCffSETi 1 37;; m&m<D'<7'* b'UZPllzZtTZtKt* (RV 4 1 ) <£{£J8 
Lfc„ o7^x(Loftus)?, J. Biol. Chem. 263:1 10 
25-28 ( 1 9 8 8 ) e Ztl'r? 2 "3tO|/t(*"CSM Ltz-i Ay 7'a t h(4, K 1 

6-voag«a©GP obti, ut$*(D&mi£&v&mmtizm^±Mji$no z z 

iMtoft&f /Mr y> W 0 K t, H-ft IT** «t ttJWtfeco 2 XaT^MOttlti; 
ffSEU 9 8Xd<«IBOtt«UffaELfc, "M -Kl 8 temm*#mxJkftT 
(03«2coy;u-C^t»Tii:, tt*h£/<> KOMLSCa. W 2 <D¥MZ is if -SfiSCJHtfe 
©[1jr©zi> hn-/U^fit^-r*il7C*^T (3d z®&m) -C^GPOblfflr 
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(7. 5%), 7^WtGPEb*ffl*;J:W3l5<OGPnb«-*fi!>«7C (Rf- 
0 . 3 2) 45J:^»7C*frT (R f - 0 . 28) TO»»flE02ttW £*-CA 

D. K«t^SBttOHS*BWiOfcGPII bfl)ifrffc 

GP n bfifflrtOK 1 BSBftStt^sr-S/rAlC §Btt*m«*y 7 n-+ 

H b«ffl«)*yU-K+->3jaac!) i 0 7W9aS*Sat5o a7?x (Loft 
us) Proc. Natl. Acad- Sci. USA. 8 4:7113- 
18 (1987)«>GPIIb16ffl:Kl 6 «£-«:*3tttW 1 C fc«7£afcfr 

SS : K I eH^*** t 0 a g£2 2T, 1 O^H, $ugG>Tti>7 T +th'J 

- i 4«i"fi;ro 7 f4 >r*ff->/r 0S4 a) 0 SM^/mfc-cii, pm i - 

1 fi, 6 0 kDaOffitti;*«iT5£B7 7r> > h&UiZ 3 2 fcitf 2 0 k D 
aOttl<02o<0J;Dtt»^O77^ > HifeSESlSLft: OB 4 B, U->2) 0 ' 

ti, PM I - l^ftgESICr* 60kDaO7 7 ^> h*<JMtffitt-Clinsc *i 

> HMiujn, cn^tiPM i - i ^-^-r^ rcov^ry > hcD^nt 

SEU f -Cl*4GPDb©6 0 kDa@«(i, K 1 6 5H«aitttfr*'i:i>Ci:^U 
*a*5 8 ifiC, wn«i©-r-^(i35«SBffi^GP H bS0©T i /^Sffll^(C 
**C££^LTl*S 8 

K l 6^«SBffi^#ST6fca6(CSDS -PAGEY;H^#»L/: 
GP Qb : K 1 6tt^***ft->7'> (CNB r) W]$rl,tz a «fc 
vryHE»CJ:9. £»tt4 0 kDaaM77/> V h^fflfflSftfc (W 5 B) 0 
COSUm???'/- > h*SDS-PAGEY;i/^^ttaJU 775^ K • /<-f 
tv^fi. • tf/M 7 4 A .x.*- 7 --CT 5 / *a&E?lJ?>#r L/:, 
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mtWZftZZ ttTfi LTL^Z a Z<DS^Ht (SR5S) , GPHb*a07iy 

<OH«©»WCt>, GPHb7; yjME?iJ{CitE:-r'5E?>J6^^nfco 3>h 
n-/H?ttti, CNB rWWfffltt*^>^V»<0>^^— >»»IC(RS-r«CN 
B rSefCSfflti^TT, GPnb4<*SrafflC«aiS*»fctti^i:*jF 
Lfc* «aJ©3fflO>^3*-i>»5ti, GPHb©SBtt2 8 5.3 1 4 *5«fcCM 

*«0<0 2-30SBttOom^r«OCNB rtfJBrTIi, ttffl 5*1*4 0 d Da 7? 

trt > m=— &rs 3 0-4 0 k d a u>y (z©mt(CK. 2-3©»£s*ja s 

httrSo —77, 3B3©y >»UfC©CNB rWWCIl, 5 4 kDaJ£i 

_b©7 5?V > h*-£T*o ft^T, K 1 6 33«gBttfi, G P H b ©«?*]© 3 1 

4 7;y»5fii:aS$n5iari4ft4. -jT, CNB riHftttirtt 

JHtt^y^U^ K^«fflSn-5 0 *© J: 9 Mi 5 4 kDa 

*©SBftTG P n b©7 i y^aE^JCStlCLTC^/io SE-3 T, C©7^ry> 
Mi, 2B&4 8 9 0yf-3r->«SlCtelt-5CNB rWHflC**rSi^A4, 
;ti"9 2 o© 7 5 TV > HrtOfiSJWtEti. 3B5BlCJFUfcY'WcaAL 
/r&Jtttl©8 8 

**hVr->>i:J:5GPnbiai: K 1 6«^»®aHi»ft-Cli, *-®7 
kDa«77/> > bt)<£.Ctz OP 5 a) e GPBb : K 1 5 «£^**©8t 
#tf6©9 0MH_b&<::©7 kDa><> Kir LTIniJfc^nfc* C©/<> K©7 = y 
^©6ffl©&£££fc5£-rs<i:, GPnbE?iJ60HS 2 9 4 *£©EWI=3*I£U 
tUfco CO 7 kDa 77/> > h©3{Il©!^LfcS534&©^]#$rT, ^tt 
<i6GPttb©85 2 9 4 - 2 9 6 iZte&VT i J StfSSEjajA V TA<*$n 
A:. 8*52 9 4-C&457 kDa77/>>Hi, #6 0«US©ri/»*** 



:<0ttS*«Sr4/:i!>i:SV8 4ffli^GPnbI»: K l samifift 
l^o c©£Ht&©^r*- K^^->*i^(;aj»-c*r,fc, -enr, 

£C 4#7i.TOHPLC(CJ^ttfc 0 mtttSl7>S:J*3X U 10-2 O^EY 
/W-C«tacttU PVDF/>7b>i;^L/: 0 Z(73|E^^6D^- h 5 yt^7 
7^-lt y;K;SALfcffltJ»rtt(D9 5«*^C8 -9 kDa«*©7o- 

K^^iLfc C3K5B) o CO'<> KflDT = /|y-y>y > OCDagiJ 
L7^E?iJi<fiiB^nA: a 1 -^©E?iJtiS V 8 COT" i / ^EyiJM^L, fe-e 

njtlB2 0E?iJ(i, 1 6 -t-f ^iU4-CtttC<fcA<ai3(£, CCD i 6 i@©g5{2:<Z> 9 ^ 
©1 3ffliiKW«5->r^U*»<j(tUfc<i CcOEJiJIi. GPflbcO«S2 5 3 
i^teSSEJiJtc^Un^ 3SS 2 5 3 ^^239 kDaCD^^r^ > h 

KiesHMSBttfiDftstcsar-s^-^taiBHcascBwir^Lfco ^f77i 

"CC(7J5S«g5tt(iGP n btoS00MlC)S^$n/r o Xfy 7 2lt 6 0 kDa 
+ * h 'J7->>7 7/> > h^lCPM I - Ut'h-rmU'l^ ti^, 
COffltt^GPH bSfflor i y^<RN445-»=*4Ci*ij?LTt^. * ^(^. 
^^^7 3-C, GPH b©«5l -CttSS 4 0 kDaCNB r77r> > l"^: 

Oii* nfco SBtt2 8 5 4/1(13 I 4 0^^^-^>«5{i, ;®4 0kDa77 
r> > h077;U+:*->»8ini:!3 ^ «fflffi-C*-5. Xf^74lt w©5S«SBtiJ: 

*«S 2 9 4 a>£te4* 7 kDa©+* h u 7->>77r> > h^cogewsuta^ 

WWafc, CO»»*"itt*j1tCNB rS*®7 7^ > Mi 2 8 5 VMS < 
3 1 4 VKty^va*). K 1 6 3i«S5te€-2 1 (Hco — H<DT i y»rtC*SCi: 
A^Sftft:, ^f775"C, ZOSR«SBfitjMBl52 5 3rte45 9 kDaOS V 
8 77/> > hrt(Cf?ST5C<i:*<«12$nfco :©75/y > hti«5 3 5 0 

ftier*b^ri**c t^ansns. 294-31 4^sv 8 77^/ > 

«! K^L/r#>^SB3S«SBtfc£^t;GP QboD— *co 2 1 ttScOKKd. # 



■i^7f Kp i if^ur i ya^sE?ij^wL, ccoaeyiKiGPnbcoT^yj 
GPnb^to^>^a5?fflS5&coE^j^t MoffioT7i'7 7-*ri--r htzaa 

«?¥ttfiag6T*5 0 GPab^CCD^«OE?iJS©ffii, Mac-107^7 
r^r^-y hllSfl-r-5 4 8 %i^7-f7'J/-y>H:7^-VLA-507 
;W 7 t7i^7 M:Mt5 8 1 -> fz 0 cn»7^7 7 t7a 

MlJtT4GPn b<0£tttf9S(Httii 2 2 - 3 8 %rd5-5o :©J:7<£«a 

GPttb®7-f7v/-rvs^nsc' ffiisiw Tfcimbni, -en^t> 
n^so, K»-&siitt©»ifflc«*tttt5^^ 1 5 r 5 y a«3£{ii*©m 

-x— y h±©, C^C5tCGPTJb-lIIaJ:©SiItttt2 9 0-fin£tf7 3 2 0 ©H«^ 

/<-r?r->^T-^x. 7^^-yf^-, ca) u 7^ -yuK 

(Merri field)*. Adv. Enzymol.. 32:221-96 
( 1 9 6 9 ) ©*rtWIBfflfe-ca-fiELfc. C©?f? ^7*^ K*# 'J ^ d— *-/U4 

7*f- KO7;/*Httti0tt<£ h 'J^T*^ KCys-Gly-Gly (CGG) 
*^*6ir5„ HHLfc* 'K7f KU^>f7 y<t*«rWBrt, tttttil*, <* 
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. TVfx-7 <i/P7*- h\ MA) RcD^T: 1 
PLC-C*aa£3*rLfc. tf'J^rf-Kp 3-P 9*>i(/S3^l>^^ , ;^7' 

3 . * y ^7*f- KIC J:5Jfll/J^«»ifc©a* 

t MDfamt Om t ^ftfczftSO. 0 6i-7 h/i U U v <U/m 1 ) 
Ot/l/^V (v^-r-tr i /7;l^, -fc>Wl"fX, MO) **t?A CD (0. 0 6 5 
M ?^>SL 0. 0 8 5 M ?x>»th'JO^ Z^f+Xho-^) 5m 

1 !20xgtl 5fl-»ia*l>Lfc. ife/J^ai*gI&» (PRP) 

2 0 0 ^1 OPRPi:BSA4iJ:yf*x ha-x (* I mg/m 1 ) tttl 
hn- K'<r 7r 1 9 0 /* 1 , IraM Ca'\ 3 0 0 mM 7^'jy-y>, 

yt 0 3 > ho-M7f KCtt, fXhL/:3 QfSOGP II b - EI a^"/*- KO 
ft3ttrC££GPIIb<Z>gl2£4 6 1 - 4 7 AD P CKo 

y-.> a » - (€f^DP-2 HE, ->^>zi s *'JV>, CO) T^e 
L/to 
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7- <»7-0 / -y :^il^sW#W7^ 



l>ity EDTA ( 5 mM)' &&*V<n&&V. &&<D*+* y&m&^&Ztl 



fz 0 7^7'J/-y>OI^WK (HHL GGAKQAGD Vfc K Y 
GGHHL GGAHQAGDV) (i, fiBSfkCfcpl i 7 >< 7* 'J y -Y > 

if (Ma t s u e d a) , G. R. . 1?, FAS E B J. 2- : 6 4 8 0 (I 
9*8)) ti. C<©«SflMJ*ffl«Lfco S^tC, RGD^WW K (RGD 
Sfc<fcE/YVTAGRGDS PAS SK) li7^y>J ;»r>0^ffiSt-5 0 
Cft£<0«Stlli. RGD#>-7ffi^7*^ KA<GP D b-DafflRStti«Iftffl 




'hpff^: ■■■■,f :; ". "^^s^'^i^^^^if^p^i,^ 
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